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the surface layer of the hardened bar in the experiment
described above. The earlier applications of stress to the
hardened steel have, therefore, two effects. First, they
are neutralising and removing the internal strain produced
during hardening, and, secondly, they are producing an
elastic strain in the steel. Any observation made upon
an extensometer is, therefore, almost sure to represent
the resultant of the two effects. It is reasonable to
assume that, in the majority of instances, these two effects
do not suffer the large variation in value such as would
be indicated by the point on the stress/strain curve,
and known as the " elastic limit," at the same stress.
There must, therefore, be some definite change of slope
in the extensometer curve at the point at which the
internal stress is removed, if this occurs at a lower stress
than the elastic limit. It is reasonable to believe, there-
fore, that the change of slope in the stress/strain diagram,
which is usually read as being the elastic limit, is in reality
not the elastic limit at all, but something which is neither
a fundamental property of the steel, nor a property of
any value to the engineer, but is associated with the
removal of hardening strains from the steel. The ex-
planation given in the above paragraph fits in satisfactorily
with the results obtained in the series of tests on tempered
steels quoted above. The operation of tempering possibly
has two effects. In the first instance it may be assumed
to lower the true, elastic limit, and in the second place it
may be assumed to have some effect in removing the
internal strains locked up in the steel by the process of
hardening, The magnitude of the internal strains re-
maining in the steel will be smaller as the tempering
temperature becomes higher, and it is reasonable to
assume that, at some pre-ordained temperature, these
strains will have been removed completely. The curve,
therefore, of " elastic limit" in Hg. 53 represents really
two curves which cross one another. The first curve
indicates the gradual removal of the internal strains
during tempering, and the consequent raising of the
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